INTRODUCTION
One of the most important plants in human nutrition is the potato. Potato tubers are an excellent source of carbohydrates, vitamins and minerals. White et al. [2009] stated that that the consumption of one medium-sized potato with a weight of 200 g provides 17 up to 18% of the daily requirement of potassium and phosphorus. The proper nutrition is one of the key factors affecting the growth and development of organisms. An important role is played by minerals, which serve not only as building materials, but also regulators determining the course of metabolic processes [Stefańska et al. 2003 ].
The chemical composition of potato tubers is conditioned by genetics of the variety, and the mineral content in the tubers may be subject to change due to weather condition prevailing during the growing season and agronomic factors, in-cluding herbicides [Gugała et al. 2009 , Klikocka 2001 . The aim of the study was to determine the effect of herbicides on the content of total nitrogen, phosphorus and potassium in tubers of two varieties of the edible potato.
MATERIAL AND METHODS
The field experiment was conducted in the years 2005-2007 in the Agricultural Experimental Station in Zawady belonging to the University of Natural Sciences and Humanities in Siedlce. The experiment was set in the split-plot system as two-factor in three repetitions. I) factor -two varieties of a potato: Irga and Balbina, II) factor -four ways of care:
-mechanical care, i.e., until the emergence of double or triple soiling connected with har- .
The potato was grown in the place after the winter cereals. In the experiment the solid organic fertilization with manure 25 t ha -1 and mineral in the quantities: 90 kg ha -1 N, 32.9 kg ha -1 P and 112.1 kg ha -1 K were used. Potatoes were harvested in the phase of technological maturity in the first decade of September. The samples of potato tubers for chemical analyses were taken from the plots during the harvest. In the dry matter of tubers the contents: of total nitrogen was marked with the Kjeltec method on the apparatus of 2300 Kjeltec Analyzer Unit, phosphorus, with the photometric method, while the potassium, with the method of absorption atomic spectrophotometry (ASA) [Ostrowska et al. 1991] . The determination of values was expressed in g·kg -1 of the dry mass of tubers.
Test results were developed statistically with the method of the variance analysis. The significance of the sources of variation was tested with the 'F' Fischler-Snedecor test, and the assessment of the significance of differences with the significance level P=0.05 between the compared averages using the multiple Tukey ranges [Trętowski, Wójcik 1991] .
Weather conditions in the years when the studies were conducted varied and are presented in Table 1 . In 2005 the total rainfall was 268.8 mm and according to the calculated ratio of Sielianinow the growing season was characterised by the lack of drought, however, there were months of extreme conditions, from strong drought in April and September, to the lack of drought in May and July. The growing season of 2006 was also characterised by the lack of drought. Rainfall was the biggest and were higher than the average sum of the multi-year, however, they were unevenly distributed. The lowest was recorded in the months of June and Julydetermining the development, yielding and accumulation of ingredients of the potato tubers. While the most favourable for the potato growing season was 2007, in which the rainfall was 308.2 mm. According to the hydrothermal coefficient, weather conditions in particular months were varied, however, evenly distributed. 
RESULTS AND DISCUSSION
The obtained results showed that the total nitrogen content in potato tubers were affected by the varieties grown in the experiment, ways of care, and the weather conditions in different years of studies.
According Table 2 ). The mechanical care using herbicides applied in the experiment had a significant effect on the growth of the total nitrogen content in potato tubers ( Table 2 ). The highest concentration of the element was stated on object 3, where the single soiling was used and up to 10 days after planting potatoes spraying with herbicide Racer 250 EC at a dose of 3.0 dm 3 ·ha -1 . High content of total nitrogen was also obtained on object 4, where the mechanical care was used with herbicide Sencor 70 WG at a dose of 1,0 kg·ha -1 . The average contents of the discussed component in potato tubers were respectively -15.32 g·kg -1 and 15.26 g·kg -1 . Also Wichrowska et al. [2009] found that the plant protection products have a positive effect on the total nitrogen content in potato tubers causing it to grow. While Pszczółkowski, Sawicka [2009] demonstrated that the care using herbicides caused the reduction of the total protein contents in tubers or did not differentiate the value of this feature in comparison to the mechanical care.
Grzebisz [2011] thinks that one of the reasons of the insufficient demand with macronutrients is that the modern varieties highly yielding are poorer in terms of minerals than the old, low yielding ones. The statistical analysis revealed significant differences of phosphorus contents in potato tubers (Table 3 ). The Irga variety was characterised by a greater concentration of phosphorus -an average of 3.526 g·kg -1 . The applied care treatments using herbicides contributed to the reduction of concentration of this macro element (on average from 0.038 to 0.073 g·kg -1 ) in comparison to potatoes collected from the control object (Table 3) , however, these differences were not statistically significant. These results were confirmed in the previous studies of Zarzecka, Gugała [2010] , who demonstrated that the herbicides used in the care impacted the reduction of the phosphorus content compared to the tubers from the control object. While Wichrowska et al. [2009] found that the tubers harvested from objects sprayed with herbicides contained 8.1% less phosphorus than the tubers only under the mechanical care.
According ). In contrast, Wadas et al. [2007] cultivating early varieties of potato stated a similar potassium content, and differences were not significant. Herbicides used in the experiment did not have a significant effect on the potassium content, however, they caused a slight reduction of the content of this component -an average of 0.23 to 0.36 g·kg -1 in relation to the control object. These results were confirmed in the studies of Klikocka [2001] and Zarzecka, Gugała [2004] , who observed the tendency to reduce the potassium content in tubers due to the use of herbicides. While Dobozi et al. [2003] and Wichrowska et al. [2009] showed an increase of potassium in potato tubers after the use of herbicides.
The effect of weather conditions during the growing season on the protein content in potato tubers is also reported by Lachman et al. [2005] , Zrủst, Hola [1994] . Analysing the effect of weather conditions on the concentration of total nitrogen in potato tubers in own studies it was found that the greatest content of this element (15.76 g . kg -1 ) was noted in 2007, which was characterised by the average content of rainfall and the average air temperature during the growing season ( Table  2) . However, the significantly lowest content of the discussed component characterised the tubers harvested in the year with the greatest rainfall and the greatest average air temperature. Also Marks et al. [2005] obtained the lowest amount of protein in the year with the greatest rainfall. Statistical calculations have shown that the potassium content in edible potato tubers was significantly influenced by weather conditions during the studies (Table 4 ). The largest amounts of potassium were in tubers collected in 2007, which was characterised in a three-year research cycle with rainfall and temperatures at the average level. These results were confirmed in the studies of Klikocka [2001] , who proved that in the year with lower rainfall, there was 2% more potassium than in a wet year. While Wierzbicka, Trawczyński [2011] found that in a year with high rainfall the potassium content was the highest, and in a year marked by a deficit the rainfall was the lowest.
The analysis of variance did not show any significant influence of weather conditions on the phosphorus content in edible potato tubers.
CONCLUSIONS
1. Herbicides used in the experiment influenced the increase of the total nitrogen content from 0.07 to 0.22 g·kg -1 of the dry mass of tubers and reduction of the potassium content by 0.23 to 0.36 g·kg -1 compared to the control object. 3. Changing weather conditions in particular years of studies has a significant impact on the content of total nitrogen and potassium, while they did not have a significant effect on the concentration of phosphorus.
